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Design of bearing capacity of the driven piles of a highway
bridge foundation according to 3 different methods
Papa Dhimitri1 , Dervishi Idlir2
1,2 Faculty

of Civil Engineering, Polytechnic University of Tirana, Albania
dhimitri.papa@gmail.co m1 , idlirdervishi@hotmail.co m2

Abstract. Contemporary design methods of bearing capacity of deep foundation (pile foundation)
change according to different design codes. The main requisition of the designing process of the deep
foundation is related with the axial bearing capacity, which should be sufficient to withstand the
applied loads. M any authors has developed and published detailed methods to analyze the behavior
of a single reinforced concrete pile or a group of piles, based on vertical bearing capacity due to lateral
friction or residence at the pile point. The goal of this paper is to illustrate the calculation methods
according to 3 analytical methods of vertical bearing capacity of bored single pile and group of piles
of a bridge foundation. Only the vertical loads are considered during the design process. Shear loads
and bending moment act as horizontal loads on the group of piles. A comparison between three
different methods is shown to determine the bearing capacity and the stress limit allowed. The bridge
is located in the 26 kilometer of Elbasan-Tiranë highway.
Keywords: Bearing capacity, reinforce concrete pile, lateral friction, bored piles.

1. Introduction
The bridge is located in the 26 kilometer of Elbasan-Tiranë highway. In this paper a comparison
between three different methods is shown to determine the bearing capacity and the stress limit
allowed. Determination of the bearing capacity of a bored pile is studied in details by many different
researchers. Given that in the deep foundations reinforced concrete piles are usually placed in a group,
it is very important to determine the bearing capacity of the group of piles. Bringing the group of piles
is more complex, but less studied as a whole. In this paper, the deep foundation is represented by a
group of 15 piles of reinforced concrete cast in place. The piles have lengths of 12.0 m (D) and are
placed in two different geological layers (Figure 1), referred to the report of the Geological Survey.
It is calculated the allowed bearing capacity during the fixing process of a bored pile by three different
analytical methods:
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After establishing the allowed bearing capacity and the boundary for a bored pile for each of the above
methodologies, it is also determined the effect of the group of piles based on the method of CODUTO
through the effectiveness of the group coefficient η. The results obtained by each method are
compared analytically and graphically. A detailed study of geological-engineering [4], performed by
the Geotechnical Studio “GEO-Terra” and based on two geological drillings (BH-I and BH-II),
amounting to 25.0 m of depth, is performed in advance in order to determine the geotechnical
parameters of the layers, where the foundation will be fixed. The geometry of the foundation piles
beam is given in (Figure 2). The distance between the piles in the group is taken in order of 2.5-3
from the diameter of the pile. The diameter of the piles is obtained B = 1.20 m = 120 cm and length
of D = 12.0 m.

Figure 1: Geological Profile and Setting of the Pile
The piles group is designed with low height pads of H = 2.0 m. By taking in consideration the loads
of microstructure, where are included the permanent ones, temporary ones and the weight of soil,
there is also defined the foundation design load that operates in the group of piles. Vertical loads,
because of the over-structure of the bridge and the weight
of the foundation itself, isPu = 45′640 kN, horizontal loads caused by lateral earth/soil pressure is Vu
= 9′975 kN and the maximum/climax moment is M u = 26′400 kNm.

2. Calculation of axial bearing capacity during pile fixing process
2.1 Calculation of bearing capacity by CODUTO
In terms of the resistance at the pile point and in lateral friction, the allowed bearing capacity during
the fixing process of the bored pile is determined by the equation:

Are determined the coefficients and terms that participate in the above equation:
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𝐹=3 Safety factors
Bearing surface of contact at the pile point:

Net bearing resistance at the pile point defined by the formula:

q’t = 57.5 × N60

Figure 2: The Group of Foundation Piles of the Bridge in the Highway
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2.2 The calculation of the bearing capacity by Albania Design Practice
Bearing capacity during the fixing process (compression) 𝑃𝑑 of the design of a pile, taking into
account the resistance in lateral friction at the pile point and the resistance is calculated by the
following formula [2]:

𝑃𝑑=𝑚𝑘𝑑𝑤 × (𝑚𝜎𝑞𝑡′𝐴𝑡+𝑚𝑓Σ𝑓𝑠𝐴𝑠)

(16)

Where:
𝑚=0.65 Coefficient of working conditions for piles cast in place
𝑘𝑑𝑤=0.7 In case of bearing capacity of piles which are working during the fixing
process
𝑚𝜎 =0.9 Coefficient of working conditions at the pile point
𝑚𝑓=0.6 Coefficient of working conditions on the lateral part of the pile
It is determined the contact surface at the pile point 𝐴𝑡:
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2.3 Calculation of bearing capacity by Japanese Design Practice
According to Japanese Standards for buildings, allowed bearing capacity in the fixing process 𝑃𝑎 of
the pile foundation is determined by the following formula, based on the dates of SPT test:
1

𝑃𝑎= (𝑞′𝑡 𝐴𝑡+ 𝑃𝑠)
3
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Conclusions
1. The group of the foundation piles of the bridge in the highway is represented by 15 piles with
diameter of 1.20m and length of 12.00 ml.
2. The method of calculation according to CODUTO foresees the calculation of bearing capacity of
the group of piles in vertical load, based on the bearing capacity of the bored pile, coefficient of
efficiency of the group and the number of piles. In Albanian and Japanese practices design, this
calculation is not provided.
3. The allowed values of the bearing capacity of the bored pile with vertical load calculated
according to the methods mentioned above have resulted in:
According to Coduto: 𝑃a = 2823.1 kN
According to Albanian Practice: 𝑃d = 5778.0 kN
According to Japonese Practice: 𝑃a = 4897.2 kN
Graphically, the values stated above are presented in the chart below (Figure 3):
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4. The values of bearing capacity of bored border pile on vertical lord calculated according to the
methods mentioned above have resulted in:
According to Coduto: 𝑃𝑢𝑙𝑡 =8469.3 kN
According to Albanian Practice: 𝑃𝑢𝑙𝑡 =9707.0 kN
According to Japanese Practice: 𝑃𝑢𝑙𝑡 =14691.6 kN

Graphically, the values stated above are presented in the chart below (Fig.4):

5. Allowed bearing capacity of the bored pile calculated by Albanian practice results in 90% higher
than that calculated under Coduto, and 18% higher than that calculated under Japanese practice.
6. Border bearing capacity of bored pile calculated by Albanian practice results in 14.6% higher than
that calculated under Coduto, but 50% lower than that calculated by the Japanese Practice.
7. For the group of piles we are studying, the effectiveness factor of the group resulted η = 0.75.
Allowed capacity for the group has resulted Pag= 31 759.8 kN and the border one Pag,ult=95 276
kN. The design load that acts on the foundation is Pu = 45 650 kN.
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